TER dUe deliberatioI, I have come to the conclusion that I could best serve the interests of the Section by a review of thirty years' experience in children's anesthesia, with a (lescription of how I found matters in 1907, the vear I first went to the Hospital for Sick Children, Great Ormond Street; the general advances that wAere made, and the conditions that existed when iiy hospital work ceased. And I have secured the willing co-operation of my colleagues and successors, who -will summarize the most recent methods practised in the beautiftil inodern operating theatres at Great Ormond Street, in the design of which for the
anaesthetist's requirements I had considerable responsibility, and which have now been in use fifteen months. In 1907 it was considered an essential to the induction of anasthesia in children that restraint should be forcibly exercised, so that before the anaesthetist approached the patient a nurse or nurses forcibly held the child, wNrho was always in the supine position. Another feature was that post-anesthetic vomiting was regarded as the invariable happening after an operation and was accepted as the natural sequel to an anaesthetic.
To-day the ease of induction and the almost total abolition of post-anesthetic vomiting has made all the difference to the child, so that it is less often that a child objects to a second operation than an adult; and, in fact, it is rare for a child to mind in the least when, for instance, he or she visits the dental department for the second or third time for further dental extractions. To attain this end two elementary principles were observed:
To be restrained physically and forcibly is objectionable to an adlult and( truly terrifying to a child. If you catch hold of a child, even when playing in the nursery, a struggle will result it is a natural reflex. How much imore terrifying forcible restraint must be -when he is lying down, with a nurse or a student standing over him and using force. In such a case a struggle is bound to ensue. For this reason I established two axioms years ago-" Always have the child sitting up while anesthesia is being induced " and-" Do not use restraint or have a nurse, or anyone else, within sight of the child ". Of course in these pictures the children, being in the dental chair, will necessarily be sitting uip, but it was the ease with which dental anasthetics were induced, without the child showing any resentment, that made me realize the advantage to the child of the sitting posture, and originally infltuenced me to have all children sitting up in bed or on a couch, or NOV.-ANA4STH. 1 26 Proceedings of the Royal Society of Medtctne 2 on the trolley, while I was inducing anesthesia for other than dental operationsin fact for any operation. When sitting up there is no feeling of restraint and when no nurse is in sight there is no fear that the movements will be restrained by someone else. It is almost surprising at first how easy it all is. Sometimes the child may wave his hand, as if to get hold of the face-piece-his probable intention, but a word from the anesthetist, if spoken in a persuasive manner, an(d not as a rough command, just " Put your hand down " and down will go the hand. You will see this in the film.
(Cinematograph film was then shown.) Another point: I have found that induction by the open imethod is infinitely preferable with children, that is to say, with the anxsthetic on gauze in a Schiinmelbusch or similar face-piece. The rubber-edged face-piece must never be pressed on to the face of the child while conscious, as it is a sensation that is resented and induces resistance, with inclination to struggle. Over thirty years ago in the dental department when we began to use ethyl chloride, it was given by the closed method, which necessitated a rubber face-piece, and also caused a feeling of suffocation; those were the days when anesthesia was associated with a struggle and post-anaesthetic vomiting-two things which are now unknown.
I want to emphasize the great value of ethyl chloride and my conviction that it is particularly well suited for dental anesthesia, in fact that it is more valuable than any other method when many teeth have to be extracted at one sitting, which is so frequently the case in hospital out-patients. It is completely safe-and it has been a puzzle to me why some schools have fought shy of its use; it is even taught in some institutions that etlhyl chloride is a dangerous anesthetic. In the dental department at Great Ormond Street Hospital it has been in use for thirty-five years, and from my own knowledge I can state that its administration has never given us the slightest anxiety. For thirty years of that period it was used exclusively; and only during the last five years have we used gas and oxygen occasionally for the older children; while for the last tAwo years vinesthene has been given as a variant in some of the shorter administrations for the younger children.
The mistaken idea that ethyl chloride can be dangerous has arisen froni ignorance of its action and failure to recognize the different stages of anesthesia during administration. These stages are far more marked when it is given in a bag than when the open method is employed, and the second stage is characterized by tonic contraction of the masseters and pterygoidls which clenches the jaw. This stage is synchronous with a short temporary period of cessation of respiration. If the golden rule of the anesthetist has been followed ' to keep a patent airway "the next breath of the patient further deepens anesthesia and relaxation of the muscles of the jaw follows ; but if the misguided anesthetist tries to thrust forward the lower jaw during that period of fixation he must necessarily push forward the whole head, thereby narrowing the air-channel in the neck and consequently produicing cyanosis. This cyanosis is not due to the ethyl chloride, but is caused by forcibly closing the airway. I believe that any anxiety that may have resultedl from ethyl chloride anaesthesia is from this cause, and I feel compelled to blame the anaesthetist and not the ethyl chloride. When the ethyl chloride is given by the open metho(d the rigidity I have described is not so pronouinced, but that period of cessation of respiration occurs, and, of course, must be recognized as a natural phenomenon which should not surprise the administrator and cause him to panic.
In 1907 most major operations were performed under chloroform. It had actually been handed down from generation to generation, in textbook after textbook, that chloroform was particularly well tolerated by children, and that it was in fact the best anesthetic for use in children's surgery, a theory which took a long time and considerable controversy to explode. Actually at Great Ormond Street in 1907 and 1908, 310 and 447 lb. respectively of chloroform were used and only 63 lb.
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Section of Anmsthetics 27 and 89 lb. of ether. This is in striking contrast to 1937 and 1938 when the amounts were 34 and 18 lb. chloroform, and 2,017 and 2,266 lb. ether; although there w-ere some 2,000 fewer operations in the later years than thirty years previously. That vomiting occurred after these chloroform administrations does not now cause us any surprise. But it took a lot of persuasion to convince others how much better it would be to use ether than chloroform. The change over came from the U.S.A. but it was a slow process, and, meanwhile, the anesthetist who did a large amount of work in deep chloroform anaesthesia for the dissection of tonsils in those days hadl a life of anxiety, and I know of at least one who suffered from insomnia and an anxiety neurosis in consequence. Still, even when ether became generally accepted as the anaesthetic of choice for the majority of operations on children, and the necessary quantity of atropine had been gradually increased to that stan(lard dosage which still prevails at Great Ormond Street Hospital, post-anoesthetic vomiting persisted in the mnajority of cases. At that time pre-anoesthetic starvation, or partial starvation, was the general practice, and the administration of aperients or purgatives was the accepted pre-operation procedure. It was the valuable work of Dr. R. S. Frew, who investigated the condition of acetonuria, which put us on the right lines. He found that 62% of all the children in the hospital (apart from diabetics) showed the presence of acetone in the urine during the three or four days following admission, and that the urine of the children between the ages of 2 and 6 years gave the strongest reaction. In all cases it cleared up within a wseek. Frew attributed the temporary acetonuiria to the change in diet, as the hospital (liet contained relatively less carbohvdrates than the children had had at home, an opinion strengthened by the fact that those on an exclusive milk diet at home, which remained the samie in hospital, were immune. In consequence Frew gave these children glucose on admission with the result that acetonuria did not ocecur.
Realizing that the purgatives and starvation to which these childlren had been subjected prior to operation must cause carbohydrate starvation, these procedlures were abolished, an(I every child before operation was given glucose in quantity, and the glucose was continued also after the operation, frequently by adding it to a rectal saline a(dministration. This practice has been continued ever since. The (lifference which this ma(le to the aiimount of vomiting after operation was qulite (Iramatic. From my remarks you will understand that my aim has been to make an operation for children an adventure associated with as little unpleasantness as possible, and to retain the child's trust and confidence, in order that the doctor shouild not be looked upon as the " bogey-man ". Consequently, before the days of barbiturates, I tried further to ease the lot of the child by premedication with se(latives and narcotics. Some years ago I read a paper before this Sectioni on 28 Proceedings of the Royal Society of Medicine 4 " Premedication by Paraldehyde in Children " (Proceedings, 22, 1197, Sect. Ana-s., 29) , in which I summarized those events which led up to its use and described the method used then, which has remained unaltered in technique to this day. I will only remark that I still hold the opinion that it is the most reliable form of premedication for children and is absolutely safe.
Premedication by paraldehyde is another factor which has influenced postanaesthetic vomiting. Owing to the long sleep engendered by its use the child has eliminated the greater part of the absorbed ether before awakening; and to this I attribute the result that after premedication by paraldehyde in children, vomiting does not occur.
That intravenous anesthesia and spinal analgesia have not yet been mentioned is because I am not at all keen on either procedure for children. In the days before the Great War I gave many children intravenous injections of alcohol, but these cases gave me considerable anxiety and I confess that I failed to find out the dosage which would at the same timne ensure safety for the child and achieve a satisfactory anvesthesia from the surgeon's standpoint. The same opinion holds good for other intravenous injections in those days with children.
With regard to spinal analgesia, neither the method of approach nor the results proved satisfactory. In short, as far as my own experience goes and from the statistics of the results of these methods, it seems to me that inhalation anaesthesia is much better suited for children than an injection either into a vein or the spinal theca, an approach which the child invariably strongly resents.
Finally, I would not consider that I had performed my duty unless I made a final plea for simplicity. This is the Section before which innovations in our work should be described and encouraged, and even to-day wNe are very far off the last word in anaesthesia. No branch of medicine has made greater strides in recent years than ours, and it is to the younger and rising generation that we look to carry on the good w%ork. My own experience covers the administration of over 100,000 anmesthetics, and, with very few exceptions, these have all been inhalation anaesthetics. That I have only had two deaths during this time one was a pulmonary embolus, as the surgeon was sewing up a hernia in which the sac had contained the child's uterus and one tube and ovary, and the other was a sarcoma of both kidneys in a baby, with the whole of the undersurface of the diaphragm involved (it died before anesthesia was established)-should be ample testimony that there.is not a great deal wrong with the simple methods of the past.
